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ＡＢＳＴＲＡＣＴ
Thymineglycol(Tg)isoneofthepredominantoxidativeDNAlesionscausedby
iomzingradiationandotheroxidativestressessｕｃｈａｓＨ２０２・TgefIicientlyblocksDNA
replicationandisthoughttomainlycausecelldeathratherthanmutationNTH1isamalor
DNAglycosylasethatremovesTginthefirststepofbaseexcisionrepair(BER)Several
cellularfactors,YB-1,APE1andXPGhavebeenreportedtostimulatetheNIH1activity
probablythroughtheirinteractionsWehavesearchedfbrtheotherfactorsinteractingwith
NIH1byusingapull-downassaywithhumancell-fiPeeextractsorpurifiedrecombinant
proteins､HereweshowthatNTH1physicallyinｔｅｒａｃｔｓｗｉｔｈｐ５３ａｎｄＰＣＮＡａｓｗｅｌｌａｓＸPG
Furthemore,p53stimulatedtheTgDNAglycosylase/AP1yaseactivityofNrHl，ｗｌｌｉｌｅ
ＰＣＮＡｄｉｄｎｏｔｓｈｏｗａｎｙｓｔｉｍｕｌａtionWealsoconfirmedthepreviousobservationsthatXPG
stimulatestheNrH1activityTheseresultsprovideaninsightintothepositiveregulationof
BERreactionandsuggestapossiblelinkagebetweenBERofTgandothercellular
mechanisms,DNAreplication,transcriptionanddamagesignalingpathways．
Reactiveoxygenspecies（ROS）isspontaneouslygeneratedasby-productsby
oxidativephospholylationsystemROSissollighlyreactivetooxidizelipids,proteinsand
nucleicacids・Especially〉oxidativeDNAdamageisthoughttocausemutationandgenome
instabilityうpossiblyleadingtocancerandagingThymineglycol(Tg)isthemostpredominant
fbnnofoxidativepyrimidinelesionsproducedbyROSandionizingradiationTgblocks
DNAreplicationandisthoughttonlainlycausecelldeathratherthanmutation、
Baseexcisionrepair(BER)isthemajorrepairpathway;whichexcisesmodified
DNAbasedamageincludingＴｇＢＥＲｉｓｉｎｉｔｉａｔｅｄｂｙｔｈｅａｃｔｉｏｎｏｆＤNAglycosylaseand
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NTH1isabifimctionalDNAglycosylａｓｅｆｂｒＴｇ，whichhastwoenzymaticactivityDNA
glycosylaseandAP1yaseactivity・RecentlybseveralcellularfactorsincludingYB-l,ＡｐＥ１
ａｎｄＸＰＧｈａｖｅｂｅｅｎｒｅｐｏｒｔｅｄｔｏｓｔimulatetheNrHlactivityprobablythroughtheir
interactions・InthisstudybinordertounderstandthemolecularnlechanismsOfthecellular
responsestothedeleteriousTglesions,IhavepreparedactiverecombmantNIH1proteins
usinganElco〃expressionsystemandsearchedfbrthefactorsthatinteractwithNrHland
modulateitsactivity，
RecombinantGSTNrH1proteinwasoverproducedｉｎＥｌｃｏ〃andpurifiedbyusing
aglutathione-sepharoseaBHnitycolumnThepurifiedGSTENTH1wastestedfbrDNA
glycosylase/APlyaseactivitybyincubatingwith32P-1aveledDNAsubstratecontaininga
singleTglncisionproductsincreaseddependingonthereactiｏｎｔｉｍｅａｎｄｔｈｅａｍｏｕｎｔｏｆ
ＧＳＩＥＮＨＩ１，indicatingthattherecombinantGST晤ＮＴＨ１ｉｓｆｉｍｃｔｉｏｎａｌｌｙａｃｔｉｖｅａｓａＴｇＤNA
glycosylase/APlyase
lnliterature,therearetworeportsshowingthatoneofnucleotideexcisionrepair
mctors，XPGstin1ulatesNrH1activitybyenhancingtheNTHlbindingtoTg-containing
DNA、ＨｏｗｅｖｅＬｔｈｅｄａｔａｏｎｔｈｅｐｈｙｓｉcalinteractionbetweenthetwoproteinshasbeen
controversiallbtestwhetherNTH1interactswithXPGGSTLNTH1wasincubatedwith
cell-freeextracts(CFEs)Bomllunlancelllinesandpulleddownwithglutathione-sepharose
4Bbeads・Imlnunoblotanalysiswithanti-XPGantibodyrevealedthatXPGwas
coprecipitatedwithGSTENTHlbeads,butnotGSTbeads,suggestingtheassociationbetweeｎ
ＮＩＨ１ａｎｄＸＰＧＩｂｄｅｔｅｒｎｍｅｗｈｅｔｈｅｒtheassociationofthetwoproteinsisdirectorindirect，
IovelproducedrecolnbinantFLAG=taggedXPGproteininthebaculovirus/insectcellsystem
andpurifiedittｏｎｅａrhomogeneityThepurifiedFLAG-XPGwasspecificallydetectedinthe
boundfipactionstoGSTNTH1，indicatingthatNrH1directlyinteractswithXPG
Furthermore,IconfirmedthatXPGstilnulatestheTgDNAglycosylase/AP1yaseactivityof
GSTENTH1inadosedependentmanne工TheseresultssuggestthatXPGpositivelyaffectsthe
NⅡI1activitythroughtheprotein-proteininteraction
TheaSsociationbetweenBERandDNAreplicationhasbeensuggested丘om
severalgroupsHumanUNG2,nuclearfbrmofuracilDNAglycosylase,andMYHDNA
glycosylaseagainstademnemisincorporatedtotemplate8-oxoGhavebeenshowntointeract
withPCNＡａｎｄＲＰＡｎｎｄｔｏｃｏｌｏｃａｌｉｚｅｗｉｔｈＰＣＮＡinreplicationfbci，suggestingthe
presenceofreplication-coupledrepair､IwishedtotestthepossibilitythatNTH1alsointeracts
withPCNAand/ｏｒREA，sinceTgefficientlyblocksreplicationAfterthepulldown
experimentｓｗｉｔｈＧＳＴＥＮＴＨｌａｎｄｈｕｍａｎＣ涼ＥＳ,theprecipitateswereanalyzedbywestern
blottingwithanti-PCNAandanti-RPA(p34)antibodiesPCNAwasspecificallydetectedin
theboundffactionstoGSTNrH1，ｗｈｉｌｅＲＰＡｗａｓｎｏｔｄｅｔｅｃｔｅｄＴｂｔｅｓｔｔｈephysical
－７－
interactionbetweenNTH1andPCNA,humanrecombinantPCNAwasemployedfbrthepull
downexperimentsandfｂｕｎｄｔｏｂｉｎｄｔｏＧＳＴＮＴＨ１ｗｉｔｈａｈｉｇｈｓｐecificityTheseresults
indicatethatNIH1physicallyinteractswithＰＣＮＡ
ｐ５３ｈａｓｂｅｅｎａｌｓｏｓｈｏｗｎｔｏａｓｓｏｃｉａｔｅｗｉｔｈＢＥＲｐ５３ｉｓｗｅｌｌｋｎｏｗｎａｓａｔｕmor
suppressorandthegatekeeperfbrmaintainingthegenomicintegrityMlriousstresssignals
includingoxidativeDNAdamageinducetheposttranslationalaccumulationofp53and
enllanceditstransactivationactivity）leadingtotheup-regulationofdown-streamgenes
involvedincellcyclearrest,DNArepairandapoptosislnterestinglybithasbeenreportedthat
p53directlyinteractswithDNApolymerasepandAPE1,andstimulatesBERreactionfbr
uracilandnaturalAPsiteTheseobservationspromptedmetoexaminewhetherNwlH1
interactswithp53・IpelfbrmedsimilarpulldownexperiｍｅｎｔｓｗｉｔｈｈｕｍａｎＣFEsandfbund
thatnativep53specificallybindstoGSILNTH1Furthermore,ｗｉｔｈｔｈｅＣＦＥｓｆｉＤｍｈｕman
cellspretreatedwithH202,1argeramountsofp53werecoprecipitated,corespondingtothe
elevatedp531evelsinthecellslnextaskedwhetherNrH1directlyinteractswithp53、
Humanrecombinant巴is)6-taggedp53waspreparedfiPomthebaculovirus/insectcellsystem，
andfbundtodirectlyinteractwithGSTENⅡnMoreovel3inthereversepulldown
experiments，GSILp53fiJsionproteinwasalsoshｏｗｎｔｏｂｉｎｄｔｏＮｒＨ１ｐｒｅｐａｒｅｄａｆｔｅｒ
ｃｌeavageorGSIENTH1bytllrombinTakentogethe尾IconcludedthatNTHldirectlyinteracts
witllP53、
TbexaminewhetherthephysicaliｎｔｅｒａｃｔｉｏｎｂｅｔｗｅｅｎＮＴＨ１ａｎｄＰＣＮＡｏｒp53
afIectstheNTH1activity〉IperfbrlnedaTgDNAincisionassayinthepresenceorabsenceof
recombinantPCNAorms-p53、ＴｈｅａｄｄｉｔｉｏｎｏｆＰＣＮＡｄｉｄｎｏｔｅ血ancetheNrH1activityl
evenwhen4-fbldexcessmolarPCNAwasusedOnthecontraly；ms-p53stinlulatesthe
incisionratesofGSIENIH1madosedependentmanner、
Inthisstudy>IhavefbundthathumanNIH1physicallyinteractswithPCNAand
p53,andp53butnotPCNAstimulatestheTgDNAglycosylase/AP1yaseactivityofNTH11
havealsoansweredthecontroversialquestionwhetherNIH1interactswithXPGornotThe
findingswouldprovideacluetouncovernotonlythemechanismofefHcientBERbutalso
theassociationofBmwitllothercellularresponsessuchasreplication,transcriptionandp53
signalingpathway．
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学位論文審査結果の要旨
尾山将樹氏から提出された学位論文について，上記５名の審査委員による査読の後に平成１６年２月３日
に口頭発表会が行われた。同曰に最終の審査委員会が開かれ，審議の結果，以下のとおり判定した。
チミングリコールは,ＤＮＡ複製や転写反応を阻害することが知られているＤＮＡ酸化型損傷の一つであり，
ヒト細胞では塩基除去修機構によって修復される。本論文は，塩基除去修復の第１段階で働くＤＮＡグリコ
シラーゼＮＴＨ１に関する解析であり，ＮＴＨ１と相互作用する新しい因子の同定を行ったものである。まず，
細胞粗抽出液を用いたプルダウン法で検索したところ，これまでに相互作用が示唆されていたヌクレオチド
除去修復因子ＸＰＣに加えて，ＤＮＡ複製因子であるPCNA，およびストレス応答に関与するがん抑制遺伝子
産物ｐ５３との相互作用が新しく見出された。そこで，各因子のリコンビナントタンパク質を調製し、これ
らの相互作用が直接的なものか否かを検討した結果，いずれの因子も他の因子を介さず直接ＮＴＨ１と相互
作用することがわかった。さらに，ＮＴＨ１の活』性に対する影響を調べ，ＸＰＧとｐ５３はＮＴＨ１の活性を増強
させ，ＰＣＮＡは活性に影響を及ぼさないことを明らかにした。以上の結果より，塩基除去修復以外の機構で
働いている因子が，相互作用を介してＮＴＨ１の活性調節をしている可能性が示唆された。
本研究は，ＮＴＨ１の新規相互作用因子を同定し，この修復酵素の新たな活性調節機構を示唆したものと評
価され，博士（薬学）の学位に値すると判定した。
「
１
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